Index (BMI). Thirteen percent of women were overweight or obese while 36% were undernourished. 1 NFHS-4 in 2015-16 states that number of obese people has doubled in the last 10 years. 2 BMI is widely accepted as a better measure of under or overweight than weight alone. It is an index of weightfor-height and is calculated by dividing a person's weight in kilograms by square of height in meters (kg/m 2 ). Increased BMI in pregnancy is related to increasing incidence of preeclampsia, gestational diabetes, postdatism, macrosomia, induction of labour ABSTRACT Background: BMI is widely accepted as a better measure of underweight or overweight than weight alone. The developing countries including India are facing a dual burden of undernutrition and obesity. Extremes of BMI in pregnancy have been associated with multiple complications affecting maternal and perinatal outcome. The objectives of the present study was to observe distribution of antenatal patients in underweight, normal, overweight and obese categories according to booking BMI and to examine the association of BMI with obstetric and perinatal outcomes in singleton pregnancies. Methods: This was an observational prospective study with a sample size of 610 patients carried out during the period Dec 2016 to Nov 2017 in Dr PDMMC, Amravati. The antenatal patients were categorized into four categories of BMI according to WHO classification and pregnancy outcomes were compared. Results: Depending on booking BMI, 73.8% patients enrolled in the study had normal booking BMI and 16.7%, 8.5% and 1% were underweight, overweight and obese respectively. Postdatism, preterm births, induction of labour, LSCS and prolonged hospital stay were commoner in overweight patients while IUGR, oligohydramnios and BOH were seen more in underweight group. Neonatal resuscitation and neonatal complications were common in both underweight and overweight patients as compared to normal BMI patients. Conclusions: Based on this study, we conclude that majority of antenatal patients being catered in our hospital have normal BMI. Adverse maternal and perinatal outcomes are seen more commonly with the extremes of BMI.
INTRODUCTION
The developing countries like India are facing a dual burden of nutritional problems, with undernourished and underweight women on one side and overweight and obese women on the other side. We were yet struggling to eradicate undernutrition and anaemia from our country and we are already facing an epidemic of obesity in the 21st century probably due to the transition from traditional diets and lifestyles to western diets. According to National Family Health Survey (NFHS-3) in 2005-06 in India, only 52% of women had a normal Body Mass and increased operative interferences; while low BMI is associated with preterm delivery, low birth weight babies, anemia etc. 3 The need for present study was to assess the distribution of antenatal women being catered in our hospital in four categories of BMI and to evaluate whether BMI significantly affects pregnancy outcome. The objectives of the present study were to study distribution of antenatal patients in underweight, normal, overweight and obese categories according to booking BMI, to find out average weight gain in each of the four categories of BMI, to examine the association of BMI with obstetric and perinatal outcomes in singleton pregnancies.
METHODS
This prospective observational study was conducted in the dept. of Obstetrics and Gynecology, Dr PDMMC, Amravati for a period of one year from December 2016 to November 2017 after obtaining clearance from the Hospital Ethical Committee. Women with singleton pregnancies who registered in first trimester, came for regular antenatal visits and delivered at PDMMC with cephalic presentation were included in the study. Women with multiple pregnancies, abnormal presentation, previous LSCS and preexisting medical disorders were excluded from the study.
Out of total 1782 antenatal registrations from Dec 2016 to May 2017, 648 patients fulfilling the inclusion criteria were enrolled in the study.
Detailed history, general and abdominal exam findings were noted in a predefined proforma. Maternal height was measured by stadiometer and weight was recorded on digital weighing scale and Booking BMI was calculated. Pre-pregnancy BMI is not reliably obtained in our population due to lack of preconceptionally checkups, poor recall of weight by patients and unplanned pregnancies.
Besides, first trimester weight usually correlates with prepregnancy weight. Enrolled patients were followed regularly in antenatal OPD and complications were noted if any. When admitted for delivery, weight was recorded, and second BMI was calculated. Intra partum and post-partum events and neonatal details were also recorded in detail. Out of 648 patients, 610 delivered at our hospital and constituted our sample population and rest 38 (5.9%) patients were considered drop-outs. The booking BMI was used to divide the patients into underweight, normal, overweight and obese categories according to the WHO classification. 4 The effect of booking BMI on pregnancy outcomes in each group was studied with respect to the following variables:
• Pre-pregnancy variables: Age, parity. After studying the occurrence of above variables in different groups of BMI, the information gathered was converted into tabulations and graphical forms.
The sample size was calculated using Open Epi software, version 3. Considering the prevalence of PIH from the reference article of 38.75%, sample size was calculated at 95% C.I. and 5% error and it came out to be 365 5. Data was entered in MS-Excel and was analyzed in SPSS software version-16.
After performing the statistical analysis, mean and percentages were calculated and chi-square test of significance was applied. p< 0.05 was considered as statistically significant.
RESULTS
A total of 610 patients were included in the study. Depending on booking BMI, 450 (73.8%) patients enrolled in the study had normal booking BMI, 102 (16.7%) were underweight, 52(8.5%) were overweight and 6 (1%) were obese.
The mean age of the study group was 25.3 years. 51% pts were in age group 25-34 years, 47% in 15-24 age group and only 2% in elderly age group. 344 (56.4%) patients registered in this study were primigravida and 266 (43.6%) were multigravida.
In all categories of BMI, primi were more common except in obese group with 3 primi and multigravida each ( Table 2) . In all categories of BMI, weight gain between 6-15 kg was most common. 8 (21%) patients gaining weight less than 5 kg were from underweight group as compared to 2 (5.2%) from overweight and obese group. Among 18 patients gaining weight between 16-20 kg, 7 (38.9%) were from overweight and obese group while 3 (16.7%) were from underweight group (Table 3) . (Table 7) . complications; such as meconium stained liquor was found in 4.9% and 3.8% in UW and OW categories respectively as compared to 1.8% in normal BMI group. Neonatal jaundice was observed in 0.7% patients with normal BMI, while 1.0% and 1.9% in UW and OW groups. Neonates born with birth weight more than 3.5kg were found in 3.8% in OW group as compared to 0.7% in normal BMI group (Table 8 ). 
DISCUSSION
The Quetelet index or BMI was devised between 1830-1850. Because BMI is derived from simple measurements like height and weight, it is clearly inexpensive but effective measure to compare pregnancy outcomes with relation to weight gain during pregnancy. This study adds to the increasing body of evidence that suggests that women with low and high BMI are both predisposed to complications in pregnancy.
In present study, 21% of patients with weight gain less than 5kg were from UW group while 39% of patients gaining weight between 16-20kg were from OW group, highlighting the importance of dietary advice according to the booking BMI right from the first trimester itself. Ideally UW women should gain weight between 12.7-18 kg and OW women only 7-11kg 6. Addo V N also found a statistically significant high total weight gain (>16kg) in overweight and obese patients as compared to normal BMI patients. 7
All patients in obese category and 62.7% in UW group in the present study developed antenatal complications. Among the obese patients, 33.3% patients each had postdatism, preterm labour and multiple complications (mainly combination of PIH, IUGR, anaemia, oligohydramnios etc), higher than all other categories. This was in accordance with a study by Donna R H et al which showed that prolonged or postterm pregnancy was common with increasing prepregnancy weight and increasing maternal weight gain. 8 Also, in a study by Deepika Jain et al, risk of PIH was found to be eight times higher in obese patients than those with normal BMI. 9 The study by Baeten et al quotes increased risk of preterm births in obese patients. 10 Bianco et al also found no association between BMI and preterm labour, while in a systematic review and meta-analysis by Han Z et al, it was determined that singletons born to UW women have higher risks of overall spontaneous and induced preterm birth and LBW <2.5kg. 11, 12 The present study observed that low birth weight babies were found to be more in UW group though the difference was not statistically significant.
In the present study, induction of labour was required in 25% of obese and OW patients as compared to 11.2% of UW and 14.9% of normal BMI patients. These results corroborated with the findings of a study by Meenakshi et al where a significantly higher rate of induction of labour was found in OW (26.9%) and obese (30.9%) patients than normal BMI patients (6.8%). 5 This study also showed a higher LSCS rate in OW (45.1%) and obese (52.5%) patients as compared to normal BMI patients which supported findings of present study showing that 50% of obese patients underwent LSCS. 5 The rate of PPH in present study was found to be higher in UW as well as OW patients (7-8%) as compared to normal BMI patients though the difference was not statistically significant. In a study by Deepika Jain et al, the maximum occurrence of PPH (14.29%) was in obese group. 9 Also Sebire et al observed an increase in PPH with an increase in BMI. 13 In contrast to these studies, Paglia M J et al found that women with BMI<30 and Hispanic women are more likely to have severe PPH. 14 Bianco et al observed no such relation of BMI and PPH. 11 In addition, in present study, blood transfusions were required more in UW (9.8%) as compared to 6% in normal and OW patients reflecting the undernourished state of UW group.
In the present study, prolonged postnatal stay was observed in 33.3% in obese category as compared to 7-10% in other categories. Postnatal complication rate in UW and normal BMI category was 9.8% and 9.3% respectively while 13.5% in OW and 50% in obese category. Meenakshi et al in their study observed that prolonged hospital stay (33.8%), impaired wound healing (38.1%), urinary tract infection (12.5%) and pyrexia (18.8%) had a higher incidence in obese group. 5 15.7% and 16.7% babies born to women in present study UW and obese categories respectively needed resuscitation, while 10% in normal category. Unfavourable neonatal outcome and NICU admission were comparable in all categories of BMI. In a study by Tharihalli C, low APGAR score at birth was seen more in obese (24%) and in UW (17.3%) groups. 15 Neonates born with birth weight more than 3.5kg were found in 3.8% in OW group as compared to 0.7% in normal BMI group. This result is in accordance with the study by Weiss JL which showed that obese women have an 18-26% increased chance of delivering large for date infants. 16 In present study, few neonatal complications like jaundice and meconium stained liquor also were found to be more in UW and OW categories as compared to normal BMI patients.
CONCLUSION
Based on this study, we conclude that majority of antenatal patients being catered in our hospital have normal BMI. Adverse maternal and perinatal outcomes are associated with extremes of BMI. A prepregnancy counseling and general awareness regarding diet and desired weight gain according to booking BMI is essentially required for better pregnancy outcomes.
